ABSTRACT -Fossils of the gastropods Diodora patagonica, Zidona dufresnei, Olivancillaria carcellesi, Lamniconus lemniscatus carcellesi and the bivalve Arcinella brasiliana are registered for the first time from the outcrops of Chuí Creek, on the coastal plain of Rio Grande do Sul State, southernmost Brazil, together with other taxa previously known elsewhere. The specimens were collected in a shallow Pleistocene marine facies exposed at the base of the banks of the creek, in a fossil concentration possibly formed by storm events. The taxa described here live in shallow environments (with the exception of A. brasiliana and Z. dufresnei) with sandy bottoms (except for D. patagonica, T. patagonica, B. odites, C. rhizophorae and A. brasiliana). The presence of L. lemniscatus carcellesi, found living today only in Uruguay and Argentina, indicates a wider distribution for this taxon during the late Pleistocene.
INTRODUCTION
The coastal plain of Rio Grande do Sul State (CPRS) is a Quaternary geomorphological unit known by the presence of several outcrops containing fossils of marine organisms. Such remains are most conspicuous in large concentrations in the southern portion of the continental shelf (Figueiredo, 1975) . These concentrations are affected by storm waves during autumn and winter, which remove the fossil remains and transport them to the coast, forming on the beach large konzentrat-lagerstätte known as "concheiros" (Lopes & Buchmann, 2008) . The fossil remains found in these concentrations are predominantly bivalves, but gastropods are also common.
Apart from the continental shelf, fossils of marine mollusks were also recorded in several continental outcrops, far from the present coastline, such as the towns of Pelotas and Pedro Osório (Bianchi, 1969) , Santa Vitória do Palmar (Closs & Forti, 1971; Lima & Buchmann, 2005) and São Lourenço do Sul and Capão do Leão (Godolphim et al., 1989) . Forti (1969) has also described fossil shells from drill holes in the towns of Rio Grande and Palmares do Sul. The presence of these fossils in continental areas is correlated to Pleistocene and Holocene marine transgressions that formed the CPRS (Villwock & Tomazelli, 1995) . In Santa Vitória do Palmar, such fossils have been found in Chuí Creek (Closs & Forti, 1971) and Mangueira Lake (Lima & Buchmann, 2005 ). However, those described from Chuí Creek were found in dredged sediments and scattered along the bed of the creek, without precise stratigraphic control. Closs & Forti (1971) described several fossils from two localities in Chuí Creek: one near the town of Chuí (samples E1 and E2) and the other on the bridge on the road between Santa Vitória do Palmar and Hermenegildo beach. The first locality is near the coastline, and the outcrop where the shells were collected corresponds to an estuarine environment developed during the Holocene sea-level transgression around 6 ky BP (Caron, 2007) . The fossils collected from the second locality are certainly Pleistocene in age, based on their stratigraphic position and ages obtained from mammalian remains found in the fossiliferous level above the marine facies (Lopes et al., 2010; Lopes et al., 2011) , but those authors did not describe the stratigraphic position, so it is probable that the remains were found scattered along the bed of the creek, as it can be seen today.
The remains described here are taxa that have not been recorded from this locality by Closs & Forti (1971) and represent the first Pleistocene fossil marine remains found in a precise stratigraphic position, associated with an assemblage of taxa that inhabit shallow marine environments with sandy bottoms (Lopes, 2010) . Besides the importance of the stratigraphic position of the remains, the occurrences presented here increase the diversity of fossil molluscan remains from Chuí Creek and the CPRS.
GEOLOGICAL SETTING
Chuí Creek is located in the southernmost portion of the CPRS, in Santa Vitória do Palmar town. The creek flows over a plain located between two sandy barriers formed by marine transgressions, namely Barrier II, situated westwards, and Barrier III eastwards (Tomazelli et al., 2000) .
The sedimentary sequence exposed along the banks of the creek exhibits a shallow marine facies at the base, composed of fine sand with parallel and low-angle cross stratification, containing ichnofossils Ophiomorpha nodosa. This layer is more than 4 m in thickness, but only some 2 m are exposed along the banks above the creek bed. The fossil shell concentration occurs near the base of the exposed portion of the layer (Figure 1)   Figure 1 . A, location map of Chuí Creek, southernmost portion of the CPRS; B, stratigraphic column of the study area.
LOPES & SIMONE -NEW FOSSIL RECORDS OF MOLLUSKS, SOUTHERN BRAZIL
and measures some 10 cm in thickness, and is located some 7.5 m above the present sea level. The stratigraphic position suggests that this concentration was built during the marine transgression that formed Barrier II. The marine facies is overlain by a ~2 m thick layer containing fossils of Pleistocene mammals preserved in a fluvial meandering environment (Lopes et al., 2009) ; the uppermost portion of the sequence is formed by Holocene sediments.
MATERIAL AND METHODS
The fossil molluscan assemblage was identified during field work in Chuí Creek in October 2010, when an extreme drought exposed the base exposed the base of the banks and revealed three shell accumulations positioned at the same stratigraphic level. Two (M0001 and M0004) are located about 600 m to the north of the bridge on the road between Santa Vitória do Palmar and Hermenegildo beach, while the other (M0002) is located some 2 km to the north. Bulk samples of the shells were collected, and sand was removed with a 2 mm mesh sieve. Specimens that could be identified (615 bivalves and 17 gastropods) were hand picked among unidentifiable fragments.
The specimens described here were first mentioned by Lopes (2010) , and now an updated taxonomic identification is presented. All specimens are housed in the paleontological collection of the Laboratório de Geologia e Paleontologia of Universidade Federal do Rio Grande (FURG). Identification of specimens was based mostly on Rios (1994) , revision of previous records of marine fossils for the CPRS (Forti, 1969; Closs & Forti, 1971; Godolphim et al., 1989) Zidona dufresnei (Donovan, 1823) ( Figure 2D )
Comments. Listed by Lopes (2010) as Adelomelon beckii (Broderip, 1836 ). An incomplete shell, outer lip fragmented; white-colored and corroded, without periostracum or the characteristic apical spur (Smith, 1942 Martins (1945) , based on specimens from the Argentinean coast. Vink (1986) considered C. platensis and C. iheringi, described originally by Frenguelli (1946) , as synonyms of C. carcellesi, and grouped all three taxa as a subspecies of Lamniconus lemniscatus, namely L. lemniscatus carcellesi. Rios (1994) considered that C. carcellesi and C. iheringi were junior synonyms of C. clerii Reeve, 1843 ; however, the specimen illustrated by Reeve is morphologically distinct from C. carcellesi, with a concave spire. According to J.K. Tucker (pers. comm. 2010) , L. clerii (formerly C. clerii) and L. lemniscatus are indeed distinct species, and L. lemniscatus carcellesi lives in Uruguay and Argentina, while L. lemniscatus lemniscatus inhabits the Brazilian coast (a comprehensive revision can be found in Tucker, 2010) . Despite the morphological variations observed in L. lemniscatus, the morphology of the specimen described here clearly indicates that it is indeed a L. lemniscatus carcellesi. This record implies that this taxon had a wider latitudinal distribution during the late Pleistocene than today. Measurements. Length: 43.5; maximum width: 21.0; spire height: 7.0; aperture length: 34.0; aperture width 2.5.
Class BIVALVIA Linné, 1758 Order OSTREOIDA Waller, 1978 Family OSTREIDAE Lamarck, 1809 Genus Crassostrea Sacco, 1897
Crassostrea rhizophorae (Guilding, 1828) ( Figure 3A) Material. Specimen LGP-W0236. 
DISCUSSION AND CONCLUSIONS
Several fossil marine mollusks have been described from specimens collected in Chuí Creek and other places in Santa Vitória do Palmar (Closs & Forti, 1971 (Table 1) .
Except for Diodora patagonica, Tegula patagonica, Bostrycapulus odites, Crassostrea rhizophorae and Arcinella brasiliana, which live attached to rocks or mussels, and Zidona dufresnei and Adelomelon brasiliana, which live at greater depths, all taxa described here are shallow, soft bottom dwellers. It seems likely that this fossil assemblage was concentrated in a beach environment, apparently by storm events (Lopes, 2010 Table 1 . Updated list of fossil mollusks from continental outcrops of the CPRS, ordered by date of first publication. Although the taxa from Martínez et al. (2006) were collected on the Uruguayan margin of Chuí Creek, in a geological sense the fossiliferous outcrop belongs to the CPRS.
All taxa studied here can be found living today on the coast of Rio Grande do Sul State (Rios, 1994; Capitoli, 1998; Gianuca, 1998) , except for Lamniconus lemniscatus carcellesi, which is found living just on the continental shelf off Uruguay and Argentina. Chione cancellata and Arcinella brasiliana are either very scarce or do not occur in the coast of Rio Grande do Sul today, because are not recorded from studies on living communities (Absalão, 1991; Capitoli, 1998; Gianuca, 1998) . This pattern may have been caused by distinct paleoceanographic conditions in the past or by some sort of biogeographic barrier, possibly related to the marine transgressions that affected the area during the late Pleistocene.
